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(54) HIGH STRENGTH COLD ROLLED STEEL SHEET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength cold rolled steel sheet having >780 MPa 
tensile strength and >70 MPa amount of baking hardening and combining excellent stretch- 
flange formability, spot weldability, delayed fracture resistance, and impact resistance. 
SOLUTION: A steel stock, having a composition in which 1 .5-3.5%, by weight, Mn and 0. 005- 
0.10% Nb are contained and further the amounts of C, Si, P, S, Al, and N are regulated to proper 
values, respectively, is heated to a temperature at which the amount of Nb unentered into solid 
solution becomes >0.003%, finish rolled at 950 to 800° C finish rolling delivery~side temperature, 
coiled at 700 to 400° C coiling temperature, and cold rolled. The resultant steel sheet is 
annealed at >800° C annealing temperature, rapidly cooled continuously down to <350° C at 
(15 to 150)° C/s cooling rate, cooled slowly down to <200° Cat>15° C/min cooling rate, and 
then cooled rapidly down to room temperature. By this procedure, a structure composed 
essentially of fine bainitic structure of <2.5 /i m average grain size is provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By weight %, C:0.05 to 0.30%, below Si:1.0 %, Mn:1.5 - 3.5 %, P:0.02% or less, below 
S:0.005 %, and below aluminum:0.150 %. N:0.0200% or less, Nb : 0.005 to 0.10% is contained, It 
consists of an organization which has the presentation which consists of the remainder Fe and 
inevitable impurities, and is mainly concerned with a detailed bainite texture below average 
crystal grain diameter:2.5 mum, Tensile strength: High intensity cold-rolled steel sheets excellent 
in weldability, stretch-flanging nature, the delayed fracture-proof characteristic, and a shock 
resistant characteristic having 780 or more MPa and more than amount (amount of BHs):of paint 
baking hardening70MPa. 

[Claim 2]said presentation — in addition — further — weight % — Ti: — the high intensity cold- 
rolled steel sheets according to claim 1 containing one sort in V:0.005 - 0.050 %, or two sorts or 
more : [ 0.005 to 0.20% of ] B:0.0005 to 0.0040%. 

[Claim 3]In addition to said presentation, by weight % further More than Cu:0.02% and more than 
nickel:0.02%. Cr: More than 0.02%, Mo: The high intensity cold-rolled steel sheets according to 
claim 1 or 2 below 1.0 % containing Ca:0.0005-0.0050% for one sort chosen from 0.02% or more of 
inside, or two sorts or more in total. 

[Claim 4]By weight %, C:0.05 to 0.30%, below Si:1.0 %, Mn:1.5 - 3.5 %, P:0.02% or less, below 
S:0.005 %, and below aluminum:0.150 %. N:0.0200% or less, Nb : steel stock of a presentation 
containing 0.005 to 0.10%, Heat to temperature from which the amount of undissolved Nb(s) 
becomes more than 0.003 %, perform hot-rolling including finishing rolling with which the finishing 
rolling appearance side temperature serves as a temperature requirement of 950 - 800 **, and it 
is considered as a hot-rolling board, Rolling-up temperature : After rolling round by 700 - 400 **, 
cold-rolling subsequently to said hot-rolling board and considering it as a cold-rolled board, 
Anneal with annealing temperature more than 800 ** to this cold-rolled board, and it quenches 
from this annealing temperature continuously to temperature of more than below 350 **200 ** 
with a cooling rate of 15 - 150 **/s, Tensile strength carrying out slow cooling to temperature 
below 200 ** with a cooling rate 15 ** / more than min after that : 780 or more MPa, The 
amount of paint baking hardening (the amount of BHs): A manufacturing method of high intensity 
cold-rolled steel sheets which have 70 or more MPa and were excellent in weldability, stretch- 
flanging nature, the delayed fracture-proof characteristic, and a shock resistant characteristic. 
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30 £f &©#£?$ Lt,\, 

[0 0 2 7] Nb: 0.005 -0.10% 
Nb(4, #58m?ttSgft7C*-e&!K Mn^Wa*«<L 

ftdifcTSfciMctt,. Nbtt0.005 %«±©^W*^ 

t-rso l^l, o.io%%^x.s-^W{4, s&sj^isft-r 

S^^., ^HES^©Ei^#^^-rSo C©fc^ 
NW40.005 — 0.10%©ISHtC|5I^Ufc„ 
[0 0 2 8] *5SBJ1?(4, ^tc^C±ietfefflfiKfcJf»q 

40 xx, T!e©7cjK£-^rT-£3 0 

Tl : 0.005 -0.20%, B : 0.0005-0.0040%, V : 0.00 
5 -0.050 %<Do%<D immfcltzm&J: 

Ti, b> vt4, ^tn^tmwmiticm^t %t£*> 
mfo*mm?2>±x*mm%jm?*&z 0 fm<ommit 

li. 0.005 %iXh©Ti#W, 0.0005%J^±©B#WSS 
1^(40.005 %lXt<DV&£X'mtbt>ft%-h\ 0.20%*® 
ZXTiZ^m. 0.0040%*SxTB*-^WfeSl/^40.05 

o %*mzxv%^Lx&®mtfmm?zmfa*7ji 
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£o £©£#>, THiO.005 -0.20%, B (iO. 0005—0. 00 
40%, VfctO.005 -0.050 %©fEHfcf 3©#g3; L 

^-ti^o tk b, vaa-&aaipLTt»^n^ r n<D 

j»*tt*B»*tl*C tttft^.- 
CO 0 2 9] Cu : 0.02%a±, Ni : 0.02%^±, Cr : 0. 
02%&L±, Mo : 0.02%&±(D5tfr&mt£tl1t 1 MSfc 
tt 2 WK±*dW-Pl • 0 %JWT 
Cu, Ni, Cr, Moii, ^■fnt>7x7'fh«il*«ISWLjft 

Antt*iRi±***7aiSTf*o, mwmm&ittezvM 10 
asJiffl«afkfc <fc ^ S3fifi{fc«4&7E* t to . 02%jm± 

B, IMBB£Sinrom. J8SS©«fttt©itt!llK &3 
S<fc46, Cu, Ni, Cr, Ib#7C*flD*&«^tfei.O % 
[0 0 3 0] Ca : 0.0005-0.0050% 

ffi#fc^#$n§ 0 ^©.fc^&S&filfi, 0.0005%J£U:© 

caaaweffifee n* o. oo5o.%#jB* ajsawttsastf 

Ca«0.0005~0.0050%©^B£.-f 3©^M8; Ll\ & 
33, 0.0010~0.0035%©$EBtf<fcD£?$U\> 
[0 0 3 1] ±mLKmftlMl*. ^tiFefeitPRj 

w&Fms-e&Zo ^mtfffmstLxa, o .-o.oo 

7096JW~rs Sn:0.01%Ji(T, Zn : 0.01%JW-T*8W&T? 30 

: 2.5 >m tTF©^^-^ h 

[0 0 3 2] *&H««©ffiJft& W&'W^ K* 

v/l/fWh, A-v-fr-*, S«^T?^ff 
20%WT, J?Sl/<«10%WT-&*UTfe«fc^v 

Wtf^^s^ittan^fciSLtrs. #3881* 40 

[0 0 3 3] ^^hfc«6Hbv;Pr-y-tJ--1'hfctt5S 
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naim^ici^ Bangui*, hm$& 
[0034] sfc, *»iMHK©&ft& wstsm. 

& : 2.5 Alio teTOMnfiatef *. *«WT»I4, ISA 
5o JIS G 0552©£j£fclWILT 

2 .5 p «T©s&ffl®i t-rsc^tio, wis 

¥±H^SS2.5 fimJ£TF, tt%L<l*2.0 
3m&2 : 780MPa«± 

iS3fififfck:«J:3»rt{fc , ©S*%SSJe?-ii:*fe«>fe: x §|§| 
3SStt78QBPaeUfc-f3. WMfrH-tJ YttttZ 
mmctzc tic * D£4Sntc9iaeft$78(HIPaU±«H9 

[0 0 3 5] Mltlftl (B Hit) : 70MPa 1X± 
$f§BJ!fc*5«-SBH*£,. 2%©§l§ia*«iPU 170 
°CX20iin ©l^t&jl!ia*ff^fefl©»{^S^©JibD*^ 
£8£ti3 0 BHSA^OHPa W±i:"r*c fcfcJ:») N 

fcgJgbXfc, J:t)^<©x*;l/^-*!RiR-rscfc^ 
T't, «*x^;l/+*-©iRgi5« L T J: 5 mtltcWfe* 
%W?%Ztic%:2> 0 cniciD» |5l-©Mx^;l/+* 

-T*snsa!fi?©^ft*^r-tSo b H*woio>a 
*»t?j4s c©i3'as&**H-»»c5S?*n4t\ 

BH» : 70MPa JUU:*SMB"r«feii>ttt, Sg^r.fcOai 

;UxV9--r hffi^©#fefc<t0BH»(itiSn-r§ o LA' 1 
U, »«3I* (YS) ^iSl^iifBHM^M^-rSMlSlfeS 

cn5*%*uTBHa«pj» , rs©3yasb 

[0036] o?»c, *mmm>m&kmc-?^Tm 
bj-tso ±Eufc«j«©»«*<ij!F, *«*^©a^- 
»©}s«*s , x?»«u, mwmm&r-xvzrmvmmi 
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&ft(OWuffiffi*&i±TZ>z:ttfi?% S« &3b\ 

C0037] m^nfcmmmt. -a, ssst-ftgi 
st-siOE®, &s<^4, tJ-f^ofiMMEffofc©^ 

t4, -I, *-Xft^h (y) -^7i7^h (a) S 10 

[0038] mmsM<Dmm&s. ■ mmmbMm.m 
s 0 »*b<ttii50T;aTT»*. *ss<KoNb*&*e 

[0 0.39] Nb$£$ftn t fc^©fKMt§Jftll& S 1/ H4 20 

mmmm&*mmirz<Dtf~fmx$>z,w cmif w 

^rT^^*-5o cftfcftU *58J!Ttt, #rfflNb©?Sffl 

©fciMfiSJnifc'rsj«fcWfciww*s. &33, ifefe© 

S^SST-fi, ESm#^fgM-r S fea6i250°C«±©a 

&mamxt>EMfin<Dm±teit%tm'i^\ &33, # 

MZ.it, J&mm- ■ &£®, 66 (1980) , P211) 
mmtt<DbQm£M£>\ *B*gNb*tf0.003 %*«£&s 
KS, &SlW41150°C£@*S?&eT*«, WmyfflfiS. 

at&wfcu m&im<D®-fr-DmBi<ti}' t m&xz-f 
#©iin^sjtttiioo o c*^ <fco»st<ttio5o*cwT 40' 

lc(4950 V&±lctnm-?5<Dtf!ff%Li,\ 

[0040] it±i>fs.mtamum ■■ 950 -soo °c 
tamztiitwmstt. ^x\ use®, it±immzm 

t&fctbfc,. tt±tfEj£©ffi®JigS£950 -800 °C©?g 

tt-r s c tt±ifEmmmumm5o xzmxz 50 
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«D ©ffl$#ffl*ftL®Kft«|*l£&S. <:©£#>, tt 
±tfEJ£tH«lfiKtt950 -800 °C©IEHtcPI^Lfco 4 

iRLhfcl/^RjS^ 5*4900 -840 ^©SgBfc-TS©*^ 

[0 0 4 1 ] : 700 -400 °C 

ft±tfE®«»7Lfe«»i*a3l';l/ttfc»*JR5n 

s„ ^i«©#«{»)jas{i7oo ~4oo °c©SEffl{cis^-r 

So *BRDffiS#700 °C£iS*S£, tt«©J£-ttJW* 
GlTtfc< <&9, — ^400 "C*»"Ptt^ *ffli«J£Rtf 

an, axs©*ft, mE@T^7>3&i4©{ST£: 

700 -400 °C©li5Hi:Lfco &35, #R©i^-{t©fek 
fr&£?g:LO4650 -450 °CT'&S„ 
[0 0 4 2] $8^4, ^XlfflEm&mtlfifflS. 

£sns 0 ii#©73&T*g»S££nfc© 

ffc©tU5fr5f4, 7$WE3S©ET3H4, 40%jx±fc-rs 

SSSfi^T-pCfctT'lfSo 
7fti&©gl£iEigg 800 X&Ji 

?%mm, -D^xmmimzinZo mm*, w&smj 
'&s.&Lb\mx&rfxnoi3\ • ma&m&zmz 
tc®<QMimttm%fcmcM) °m±xm^mto m 

8©&g#800 •C'*»T?H\ -SPt^lfigaffl^^A 
L, »a«W3ll&Rtt&2.5 fim VLTOSRimZtl 
%^£^5fi%mff$>%o 100O'C*ffl*.Sfc8llS# 

[0 0 4 3] tt9G$aKfr&350 "CJKT200 °C@igfi^$ 

T»©gu*}$aijifi : i5~i5o x/smsmmtcM^ti 
rcftffim. -D^xmtimmzmzn&o Mi%mmic& 
if*$i&&&m5'c/s*mx<ti, ffi^^t^ h% 

±i: T SiSi^i: f S c £ tfmmt a t) 780MPa«±©? IS 

astfa&na^. ^sess*>e»©^jig^i5 

0 TC/s ^r@^Si:3SS©tf5ot*^<aSo a 
33, ?&aJiBJKtt»SL<.ttlOO °C/s *SST**o 
Wett, J^aiiig : 15-150 °C/s ©gt?&*350 °C«T 

200 °cm<D&m®&xm®toicnffi?Zo &ft#±m& 

U a$Lv«*#Sci:^T'ta(/^ci6, jfiSAMS 

>+>-^h{wc^oi!f$L<ai\ a33, <ict mm. 

<WBt£tiX^&\,^«*X'&&o 
[0 0 4 4] tft&nmtttiffiUl ■■ 15°C/rain «± 
f^fflSlc^l/^T, 15^/iin CU:»$ L < (4300 °C/ 
min «T©M^SaS*S£-To -«?&«iS«4, 200 1CWT» 
$ L < (4 100 °C W±©SS $ T'ff 3 o iii^ffiS%S£-r C 
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s^t mmmmmmrt c© 

fcifc, Sl?&«0«J ! &Jaao?pai5»Kttl5 , C/iin JM±fc 
HSU #*L<tt 300 "C/min J«T£f S©tfH3: 

[o o 4 5] 2oo °cixr^L<moo °c«±©sa* 

ffifitt, 200 ~ioo x:t*&v>im&L\t\ 

ttx IMBttJtffli*, tt±ESI«A«T?flSfT-rsS'-h 

;i/©§rWR> ^rafftgtfisi±u ^©ism, ^gem© 20 
e- A^gnfc i £ ©*> wr*&3 ^ ens ©7? mc 

ffiS?n8fc©t*aft^ jBRfflliE fc-rsc 4: 

*affl-r*ct4i^*, E5Bim©ffiSL o-;l>ffiEE© 
C0 0 4 6] ««»OftK©i& 1 -tt*«WS , r*fc 30 

/S-x>y h^-fc:— *-©— 75\ £-51^ 

©WRiiTj i^oigfiis^a s l < fct2o°a;cF £ ft § 1 5 

*ftH»"r«©^a$U^^ £fc> *S©5HB, 

iz-h/^-t-^-ti, mmcimLx^/v^m 40 
eaftiv 

[0047] sfe, mm&±tfEM*. mmmzmt 

(qj±, fe<fct;Si«fi073|nJ©ffl^—ffc^0n5. 

[00 4 8] 

GQSW] QfeKM 1 ) * l t^-Tfi!c»©jg»S*K*pT* 
»«U a^iijStc«tD220 mmJp©7.77£:Lfc, K 
x 2 t^-rjKHBESefeftTSIjfflESi: Lfco ft 
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[0 0 4 9] f^nfc^II^tO^t, IBftttft 

U 7W»Xntfcfe©%«j!IKiai^«r-«£*bfefi^fe 
[0 0 5 0] ttlfeflffi*, TIBtc^-r o 

( 1 ) ffi^K^ 

^ffiM§iES©ffS7a[p]*5J;0 : ffig73[Bii:B^73lS]^& 

|p)ffc5T-«Ji©^J?{coi/^T, J IS G 0552©gt5£fc*p8a 
(2) 

14 (BttJS^JYS, 5l®ai*TS. fftfE 1) «fttt 

/"Co 

(3) ttWt«ftffiK» 
*?&®jK*fiS^ejIS 5^5l38tt»fr*»«{b, 2 9631 
WRHH^l/fcO-SlTO °Cx20min ©l^tta^KSb, 
o^T3l§IM^tft/\ J(M[ia«i»©»ftj£*©*in* 

(4) «>tf7^>s^nixttiai 

»?Mi«»E*^»BlUfeKRft- OTxioo xiOOm 
m) fc, lOmni0©^fl-5ffit, Ot/^-H^60 ,> ©RH 
^>^**xUfiO( M»T®fc rft^oj ©&*«) ©S 

«fiLfci:t©^SD (mm) HW^t««9*A 

^rit^Lfco ft^> mn-nmwmxtt. a (%) = 

{ (D-10) /10) } X100 T-siJns. 

(5) W5!ft®igttiii& 

#?&gjK«fifi e> JT» f lc & K) ^Lfc59mm 0 ©Mi 
fc, 33mm(i>©#y^i:M^@4mjD©^9^VX (^^-f 
7>X : «JS+10%) *ffll>TaSK9^*S(5U ^© . 

s»fi*f»ciiiiais»LTiijn©^rjiR«««Lfco iJft 
©syt^&nfc»&*x % »jn©a**«fti>»&*o 

(6) *sKy h^SttSttt 
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U J IS Z 3140fcJW»bT«25iunfl!)W»f5l3m»*f^iS 

[0 0 5 1] X^yhiSR^ft: 

(a) *@ : 6mm^CF 

(b) : 

(c) MinE^ : 250kef » 



(9) ^12000-80 4 4 0 

16 

* (d) emmi ■ m^tb 
(7) mmrnm,® 

zftmrnmi. is&vxtfv h®&mc-D% (2) , 
(6) <Dmttmm<D3\m8MiKzm^T, mEv-x 

Co o 5 2] &wm>&$k*m.z\c7fiir 0 

[005 3] 

io m i ] 



01 

H> 














-ft ¥ 




GrtK) 








m m 


C 


Si 


Mh 


P 


s 


M 


N 


It) 


Ti 


B 


V 


CU Nr. Cr. Kb 


Ca 




A 


0.08 


0.02 


3.00 


0.01 


0.002 


0.05 


0.004 


0.045 










0.0015 


*mm 


B 


0.08 


0.10 


2.70 


0.01 


a ooi 


0.04 


0.003 


0.040 








Cr:0.15 




*mm 


C 


0.15 


0.02 


2.90 


0.01 


0.002 


0.04 


0.002 


0.009 


0.015 




0.008 


Cu:0.05 




*mm 


D 


0.08 


0.T0 


2.00 


0. 01 


0.002 


0.04 


0.005 


0.025 




0.0015 








*mm 


E 


0.T5 


0.25 


1.80 


0.01 


0.001 


0.04 


0.003 


0.009 








Cr:0.02.Mo:0.02 


0.0025 


*&*m 


F 


0.08 


0. 03 


3.10 


0.01 


0.002 


0.04 


0.002 


0.040 














G 


0.08 


0.15 


1.80 


0.01 


0.001 


0.05 


0.002 
















H 


0.08 


0.02 


1.00 


0.01 


0.003 


0.04 


a 002 


0.040 
















0.08 


0.02 


2.80 


0.01 


O.J002 


0.04 


a 003 


0.100 












1 1 i * mi 


J 


0.08 


0.02 


3.80 


0.01 


0.002 


0.05 


0.003 


0.030 














K 


0.18 


0.(5 


1.60 


0.0? 


0.002 


0.04 


0.004 


0.050 








Ni:0.20 







[00 5 4] 



m 


m 

No 






i 




ee m 








8tt 


& n & # m 


m % 


No 




It* 

% 


St 

Ett 


t-* 
mm 


fchii 


tt_bf 

EEffib 

mum 

•c 


&m 

y 

mm 

*c 


mm 
mt 

±M 
im 


r 


im 
ms 

•c 








2*£# 










•c 


*C/min 


°C 




1 


A 


1030 


0.026 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


160 


*$mm 


2 


B 


1030 


0.025 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


180 


*sw 


3 


C 


1030 


0.008 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


180 


*mm 


4 


D 


1030 


0.016 


mm 


mm 


mm 


840 


550 


li 


58 


840 


40 


250 


25 


180 


*mm 


5 


E 


1030 


0.007 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


180 




6 


F 


1030 


0.024 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


180 




7 


G 


1030 


0 


mm 


&m 


mm 


840 


550 


2.4 


58 


840 


40 


250 


a 


180 


turn 


8 


H 


1030 


0.023 


mm 


mm 


mm 


840 


550 


Z4 


58 


840 


40 


250 


25 


180 


mm 


9 


J_ 


1030 


0.0S5 


mm 


mm 


mm 


840 


550 


2.4 


58 


840 


40 


250 


25 


180 




10 


J_ 


1030 


a 019 


mm 


mm 


mm 


840 


550 


24 


58 


840 


40 


250 


25 


180 




11 


K 


1030 


0.030 


mm 


mm 


mm 


840 


550 


2.A 


58 


840 J 


40 


250 


25 


180 





[00 5 5] 



S3] 



(10) 



17 



nm 2 o o o • 

18 



8 0 4 4 0 



m 

No 


as a * 


5 I3£$i-1i 


tut* 




i'i til 




Bam 






± 
ft 


era 






Mm 


YS 


TS 

era 


E 1 
% 


BHft 

MRa 


HM 

m\% 






96 


MPa 




1 


2.2 


6 


F<5 


607 


1020 


16 


150 


45 


o 


o 


1215 


O 




2 


1.8 


B 


F. y<3 


910 


1125 


15 


170 


43 


o 


o 


1325 


O 


*mm 


3 


1.7 


B 


F. r<3 


821 


1220 


15 


170 


42 


o 


o 


1410 


o 


*mm 


4 


2.3 


B 


F:5 


893 


1150 


16 


155 


45 


o 


o 


.1340 


o 


*mm 


5 


1.9 


B 


M:5 


743 


990 


17 


160 


47 


o 


o 


1180 


o 




6 


2.2 


B 


M. r<T 


610 


1015 


15 


140 


43 


o 


o 


1210 


o 




7 


4,5 


B 


F:8, r:5 


570 


750 


18 


75 


20 


X 


X 


920 


X 




8 


39 


B 


F:25,M:2 


530 


720 


15 


55 


28 


O 


o 


915 


o 


smm 


9 


29 


B 


F:10 


720 


950 


10 


58 


27 


o 


o 


1130 


X 




10 


2.5 


B 


M:25 


1020 


1310 


11 


140 


15 


X 


X 


920 


X 




11 


2.2 


B 


F:5uN:5 f j :5 


735 


980 


18 


165 


45 


o 


o 


1165 


O 


*3&m 



*) B z^r-f K F : 7x?-f K 

[oo 5 6]*3^6, xmmtt* ^ttimmuz 20 

(*S£$I 2 ) m. 1 K^TSiNo, A t Caimvi&ftlimtf 

mux?? (Cafflfaw zm^x, nA\c^twmwm 30 



m&icm4ic7jk?ffimx~ffi$&*Mv, mmt, ^4©^ 
[0057] nztirc&mm&mc'o^Xs imm 1 t 

5lC7JK~? 0 

CO 0 5 8] 
Cl§4] 



(11) ftffi 2000-80440 





81 

No 






m m 


ee m 






•AJTC 




m m « # 9 






to* 










mat 

y 

sis 


ME 
<£tt 


i±T 


ilA 




ft 




2&&£ 


















L« 










•c 


% 












nn 




«y> 


W5 




TJ 


c — l 




f 05D 


0. 025 








855 


550 


£4 


58 


840 


25 


275 


30 


180 


2 — 2 




1030 


0. 02T 








840 


550 


2.6 


62 


850 


27 


250 


25 


100 


2 — 3 




1080 


0.020 








850 


580 


2.4 


58 


820 


25 


300 


25 


140 


2 — 4 




1080 


0.015 








850 


530 


2.6 


62 


840 


25 


275 


33 


140 


2 — 5 




1020 


a 028 








820 


500 


2.4 


58 


805 


35 


300 


25 


160 


Z — 0 


A 


1020 


0.028 








860 


450 


2.4 


58 


840 


20 


225 


30 


180 


Z — 7 




1010 


0.030 


T~ 






850 


600 


2.4 


58 


840 


25 


250 


30 


100 


O o 

2 — 8 




1180 


<0. 001. 








880 


550 


2.6 


62 


870 


20 


300 


30 


180 


2 — 9 




1050 


0. 025 








IJw 


520 


2.6 


62 


805 


a) 




30 


100 


2 —10 




^1040 


0.026 


am 






850 


750 


2.6 


62 


800 


20 


260 


25 


120 


2 -11 




1050 


0 Oft> 

\J. \JLXJ 


as 




mm 


850 


con 


«> c 


OZ 


790 


30 


260 


30 


120 


2-12 




1050 


0.025 






mm 


840 


550 


2.6 


58 


820 


7 


260 


30 


120 


2-13 




1050 


0.025 


»8 




mm 


850 


550 


2.6 


62 


820 


20 


400 


38 


120 


2-14 




1040 


0.026 




®m 


mm 


850 


550 


Z6 


62 


830 


20 


270 


500 


120 


2-15 




1050 


0.025 








850 


550 


2.6 


62 


830 


180 


270 


30 


120 


2-16 




1050 


0.025 
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